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THE ASSOCIATION BETWEEN HIP MORPHOLOGY AND END-STAGE
OSTEOARTHRITIS AT 12-YEAR FOLLOW UP
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C.P. Arden 1, M.K. Javaid 1, D.W. Murray 1, A.J. Carr 1, N.K. Arden 1,3,
S. Glyn-Jones 1. 1NIHR BioMed. Res. Unit, NDORMS, Univ. of Oxford, Oxford,
United Kingdom; 2Dept. of Twin Res. & Genetic Epidemiology, Kings Coll.,
London, United Kingdom; 3MRC Lifecourse Epidemiology Unit, Univ. of
Southampton, Southampton, United Kingdom
Purpose: Subtle deformities of the acetabulum and proximal femur are
implicated in the patho-aetiology of hip osteoarthritis (OA). Parameters
that quantify these deformities may aid understanding of these associa-
tions. We undertook this study to examine relationships between such
parameters and the risk of total hip arthroplasty (THA) for end-stage OA at
12 year follow-up.
Methods: A nested case-control study was used with individuals from
a cohort of 1,003 women who were recruited in 1989 and followed up to
year 20 (the Chingford Study). Anteroposterior (AP) pelvis radiograph
were taken at year 8 of the study. Between year 8 and year 20, 22 THA
procedures were performed for OA on study participants. Hip morphology
of these participants as well as 100 randomly selected controls were
analysed using a validated programme for measuring morphology, Hip-
Morf 2.0 (software developed in house usingMATLAB version R2009a (The
Math-works Inc, Natick, MA)). Morphological measurements were read
blinded to outcome group by two investigators.
Measurements were compared between the THA case group and the
control group. Logistic regression analysis was performed using THA as
a binary outcome. The model adjusted for baseline age, BMI and joint
space. Parameters that were statistically signiﬁcant in the regression
model were combined in further multivariate analysis, using the same
covariates, to assess whether they were independent predictors of OA.
Logistic regression analysis was with robust standard errors and clustering
by subject identiﬁer to account for the dependency of two hips from one
subject.
Results: Patients with THA had a higher prevalence of cam deformity than
did their respective controls (median alpha angle 88.0 versus 46.0;
medianmodiﬁed triangular index height (MTIH) 24.8mmversus 21.5 mm)
as well as a higher prevalence of acetabular dysplasia (median lateral
center edge angle 28.0 versus 33.8; median extrusion index 0.27 versus
0.19). Alpha angle distribution showed a clear bimodal distribution and
was categorised accordingly in logistic regression analysis. Logistic
regression analyses revealed that alpha angle, MTIH, extrusion index and
LCE were signiﬁcantly associated with THA at 12 year follow-up and
remained signiﬁcantly associated when adjusting for covariates. An alpha
angle of more than 65 was associated with a 6.0 fold increased risk of THA
(95% CI 2.04- 17.59, p<0.001). The percentage increase in risk of THA per
degree reduction in LCE was 12.0% (95% CI 4-20%, p¼0.006). Alpha angle
and LCE were independent predictors of THA when combined in the same
model. No signiﬁcant interaction was identiﬁed.
Conclusions: This longitudinal study describes measurements that predict
the risk of THA for end-stage OA at 12 year follow-up. These results areLogistic regression: Hip morphology at year 2 predicting THA, OR (95% CI)
Hip Morphology Univariate
OR (95% CI)
Alpha angle (65+ vs <65) 7.32 (2.69, 19.90)
MTIH 1.43 (1.21, 1.69)
LCE (per 1 units) 0.91 (0.84, 0.98)
Extrusion Index 1.04 (1.01, 1.08)
Alpha angle & LCE in same Model
Alpha angle (65+ vs <65) 7.36 (2.67, 20.28)
LCE (per 1 units) 0.90 (0.83, 0.99)
# adjusted for Joint Space, Age, BMI.
* p-value<0.05, ** p-value<0.01, *** p-value<0.005.consistent with the ﬁndings of our previously published analysis using hip
morphology measurements made at year 2 of the study. We conclude
these measurements are consistent over time and signiﬁcantly predict risk
of end stage OA. These measurements can be made on an anteroposterior
pelvis radiograph, and provide further evidence of a causal relationship
between femoroacetabular impingement as well as dysplasia in the
pathogenesis of hip OA.
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STUDY OF SURGICAL INDICATION FOR KNEE ARTHROPLASTY BY
CARTILAGE ANALYSIS IN THREE COMPARTMENTS USING DATA FROM
THE OSTEOARTHRITIS INITIATIVE (OAI)
E. Yamabe 1,2, T. Ueno 3, R. Miyagi 1, A. Watanabe 4, C. Guenzi 1,
H. Yoshioka 1. 1Dept. of Radiological Sci., Univ. of California, Irvine, Orange,
CA, USA; 2Dept. of Orthopaedic Surgery, Sch. of Med., Keio Univ., Tokyo,
Japan; 3Dept. of Diagnostic Radiology, Cancer Inst. Hosp., Tokyo, Japan;
4Dept. of Orthopaedic Surgery, Teikyo Univ. Chiba Med. Ctr., Chiba, Japan
Purpose: The knee joint is considered to be composed of three compart-
ments; the medial and lateral femorotibial joint (FTJ), and the patellofe-
moral joint (PFJ). Arthroplasty solutions of osteoarthritis (OA) include
conventional total knee arthroplasty (TKA) with all three compartments
replacement and unicompartmental knee arthroplasty (UKA) with only
damaged medial or lateral compartment replacement. Recently, bicom-
partmental knee arthroplasty (BKA) has been advocated as an alternative
solution to TKA to preserve bone stock for limited OA with intact anterior
and posterior cruciate ligaments (ACL, PCL). In the present study, we
retrospectively analyzed preoperative magnetic resonance (MR) images of
the knee in patients who underwent knee arthroplasty, and assess the
potential of UKA or BKA as an alternative treatment.
Methods: Data for analyses were from the Osteoarthritis Initiative (OAI)
public use data set. We used a sample of 778 persons aged 45 to 79 years
with symptomatic knee osteoarthritis. Extensive quantitative measure-
ments of the knee MRI were performed on 87 patients who underwent
knee arthroplasty during follow-up in the OAI study. Each MRI was per-
formed according to the following sequences; TR/TE¼3200/30ms, slice
thickness ¼ 3mm, FOV¼ 160mm, matrix¼ 313*448 in 2D TSE sagittal, and
TR/TE¼3850/29ms, slice thickness ¼ 3mm, FOV¼ 140mm, matrix¼
307*384 in 2D TSE coronal view. We divided the three components
(medial/lateral FTJ, PFJ) into three portions (medial/lateral FTJ; anterior/
central/posterior portions, and PFJ; medial/lateral/ridge portions) respec-
tively, and assessed the cartilage thickness and defect size according to the
following classiﬁcations; Grade (G) 0: normal, G1: signal heterogeneity,
G2: fraying, G3: ﬁssuring, G4: thinning50%, G6: full thickness cartilage loss,
Size (S) 1: <10mm, S2: 20mm. In the present study, we deﬁned cartilage
defect of surgical indication by following two criterion; A, full thickness
(G6) in any size or B, greater than 50% or full thickness (G5+G6) in any size.
Results: Number of maximal cartilage grading of preoperative MRI in each
case is shown in Fig. 1. All three compartments were fully damaged (G6) in
26 cases (20.5%), two compartments presented G6 in 59 cases (46.5%), one
compartment presented G6 in 39 cases (30.7%) and no G6 compartment in
3 cases (2.3%). Relationship between type of arthropasty and knee
compartment suffered with G6 or G5+G6 defect in 87 cases is shown inMultivariate#
p-value OR (95% CI) p-value
<0.001*** 5.99 (2.04, 17.59) <0.001***
<0.001*** 1.31 (1.10, 1.56) 0.003***
0.015* 0.88 (0.80, 0.96) 0.006**
0.008** 1.05 (1.01, 1.10) 0.007**
<0.001*** 5.69 (1.76, 18.46) 0.004***
0.029* 0.88 (.79, 0.98) 0.017*
